Heat-shock protein 90: potential involvement in the pathogenesis of malignancy and pharmacological intervention.
Heat-shock protein 90 (Hsp90) is an essential, cytosolic protein. Its overexpression in a wide variety of malignant tumors makes it a candidate target for pharmacological intervention. The association with Hsp90 stabilizes key regulatory proteins like Fak, Bcr-Abl, ErbB2, mutant p53 and Raf-1. The disruption of these heterocomplexes by Hsp90 inhibitors causes the rapid degradation of Hsp90-client proteins by the proteasome. Benzoquinone ansamycins were the first group of compounds for which interference with Hsp90 function was shown to be the major mechanism of action. They are in the early phase of clinical development. Radicicol and its derivatives are functional analogues of benzoquinone ansamycins without structural similarity. Flavonoids and stresgenin B share the ability to suppress heat-shock protein synthesis. Recently, it became apparent that coumarin antibiotics, cisplatin and paclitaxel also bind to Hsp90. The clinical value of the newly characterized agents with activity towards Hsp90 remains to be determined.